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以人宫颈癌 HeLa 细胞、人肝癌 HepG-2 细胞、人胃癌 BGC-823 细胞为指
示瘤株，采用 MTT 法对 231 株海洋真菌的抗肿瘤活性进行初筛测定。测定结果
显示，有 15 株菌株粗提物对 HeLa 细胞有抑制作用 (抑制率≥50%)，占总供测
菌株的 6.4%；有 8 株对 HepG-2 细胞有抑制作用，占总供测菌株的 3.4%；有
13 株对 BGC-823 细胞有抑制作用，占总供测菌株的 5.6%。 
从活性菌株中选择了 10 株对肿瘤细胞具有很强的抑制活性的菌株进一步复
筛测定其培养物粗提物对指示瘤株 HeLa 的 IC50，大部分菌株的 IC50 值在 10 
µg/mL 以下，菌株 JSSa-2、JQGa-6f 和 hzl02a-1 对 HeLa 细胞的 IC50分别达到
了 0.38、0.18、0.29 µg/mL，具有很高的深入研究价值。 
根据菌株的形态特征，对具有抗肿瘤活性的菌株进行鉴定和分类。231 株菌
主要分布在 9 个属中，以青霉和曲霉为主，分别占活性菌株的 36.0%和 28.0%。 
本文对 4 株海洋真菌 HSGb-12 菌株、Ty02b-5 菌株、HQGb-3f 菌株和
ZL02a-7 菌株的次级代谢产物进行了初步研究，共分离得到 23 个化合物，其中




















Marine fungi are important groups of marine organisms, they are variety 
and widely distributed. In recent years, studies show that marine fungi are 
promising and valuable resources for discovery of new drugs. Among the 
biological activities of fungi metabolites, the antitumor activity is one of  
important aspect of activities. Over the last decade, many new antitumor 
natural products were isolated from kinds of marine fungi, some of which and   
their structural modification products showed high antitumor activity and low 
toxicity in vitro tests, revealing their attractive prospects. 
In this study, we studied antitumor activity of 231 strains of marine fungi 
isolated from samples which were collected from seas around Xiamen, identify 
strains with promising antitumor activity. The secondary metabolites of four 
marine fungi strains were studied, laid the foundation for the development of 
new antitumor drugs. 
10.8% of marine fungi fermentation broths displayed antitumor activity on 
HeLa or HepG-2 or BGC-823 at the concentration of 20 µg/mL. 15 strains of 
marine fungi displayed antitumor activity on HeLa, with 8 on HepG-2 and 13 on 
BGC-823, some displayed antitumor activity on more than two tumor cells.  
The IC50 of 10 strains of active fungi were tested on HeLa, such as JSSa-2, 
JQGa-6f and hzl02a-1, the values of IC50 were determined to be 0.38, 0.18 and 
0.29 µg/mL, respectively.  
The active marine fungi were identified as 9 genera, most of which belong 
to Penicillium sp. or Aspergillus sp.  
In the studies of the secondary metabolites of four marine fungi strains  
HSGb-12, Ty02b-5, HQGb-3f and ZL02a-7, 23 compounds including 5 new 
compounds were isolated. In the tests of antitumor and antimicrobial activities, 
several compounds showed strong activities. 
Our study indicated that marine fungi included numbers of potent fungi 
with antitumor activity, they also bears abundant metabolites of novel 
structures, might become a promising source for antitumor bioactive agents.  
























































表 1.1 各地区海洋丝状真菌种数 
Tab 1.1 Number of species of filamentous marine fungi from different 
geographical areas 
Regiona,b                            Known        Undescribed 
Arctic                                28               1 
Antarctic                              4  
WH Boreal                            1 
WH N. Temperate                    164              83 
WH Tropics                          99 
WH S. Temperate                     60 
EH Boreal                            28 
EH European Temperate              139 
EH Asian Temperate                   47 
EH Northern Africa                    25 
EH Tropical Africa                     25 
EH Indian Ocean Island                81              58 
EH Temperate Africa                   55              31 
EH Middle East                       22              18 
EH Tropical Asia                     182             164 
EH Austral Asia                      114              78 
EH Pacific Islands                    70                5 
a  WH: Western Hemisphere       b  EH: Eastern Hemisphere 
资料来源: Shearer C A, Descals E, et al. Fungal biodiversity in aquatic habitats[J]. Biodivers Conserv, 
2007, 16: 49–67. 
 
1.1 海绵来源海洋真菌 

























    Menezes[22]等人从巴西圣保罗北海岸的 3 种不同的海绵中共分离得到 193






图 1.1 海绵来源的海洋真菌的种属分布 
Fig 1.1 Occurrence of filamentous fungi in marine sponge samples 
 
值得一提的是，在以前的研究中，担子菌很少从海洋中分离得到，而
























Schmit 和 Shear[27]总结了 280 种红树林来源的海洋真菌，其中包括了 198 种子














的真菌主要有：嗜盐的 Hortaea werneckii、Phaeotheca triangularis 和
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图 1.2 化合物 1-2 的化学结构 
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